A New Era of Genome Integration-Simply Cut and Paste!
Genome integration is a powerful tool in both basic and applied biological research. However, traditional genome integration, which is typically mediated by homologous recombination, has been constrained by low efficiencies and limited host range. In recent years, the emergence of homing endonucleases and programmable nucleases has greatly enhanced integration efficiencies and allowed alternative integration mechanisms such as nonhomologous end joining and microhomology-mediated end joining, enabling integration in hosts deficient in homologous recombination. In this review, we will highlight recent advances and breakthroughs in genome integration methods made possible by programmable nucleases, and their new applications in synthetic biology and metabolic engineering.